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The topographic base is a Digital Raster Graphic (DRG).  The DRG is
a scanned image of a U.S. Geological Survey 7.5-minute series
topographic map published in 1973  

Projection and 10,000-foot grid ticks: Arkansas coordinate
system, north zone (Lambert conformal conic) 
1000-metre Universal Transverse Mercator grid ticks,
zone 15, shown in blue.  1927 North American datum
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In t roduct ion 
 
 This map depicts the bedrock and sur ficial geology of 
the 7.5-mi nute Weathers quadrangle. In th is area, 
approxima tely 1100 feet  (335 meters) of Mississippian  
(Chester ian) to Pennsylvanian (Atokan) carbonate and clast ic 
rocks are exposed. These rocks formed from sediment  
deposited in distal to nearshore mar ine, t idal, deltaic, and 
fluvial environments. The quadrangle is situated on the Boston 
Mountains Plateau, the southernmost  and h ighest  of three 
broad plateau sur faces known as the Ozark  Plateaus Province. 
It  developed by different ial erosion of Paleozoic sedimentary 
units deposited on the flanks of the Ozark  Dome, a st ructural 
h igh centered in southeast  Missour i that  formed by volcani c 
act ivity dur ing the Precamb r ian. 
 Structural features include the Russell  Ridge 
Monocline, the axis of which is or iented parallel to other  
nor theast-t rending fau lts and lineat ions in nor thwest  
Arkansas. Presumably these align  with regional fau lt ing of 
Precamb r ian  basement  rock . The st rata are depressed 
approxima tely 200 feet  (61 meters) from southeast  to 
nor thwest  across th is st ructure. A norma l fau lt  in  upper  Pine 
Creek is downthrown approxima tely 80 feet  (24 meters) to the 
southeast , and st rata dip steeply on the nor thwest  side. 
Another  norma l fau lt  in  upper  Kecks Creek is downthrown 
approxima tely 100 feet  (30 meters) to the nor thwest . A norma l 
fau lt  across Peniten t iary Mountain is downthrown 
approxima tely 80 feet  (24 meters) to the nor th. A normal fau lt  
in  Whisper ing Hollow is downthrown approxima tely 60 feet  (18 
meters) to the west , and apparent ly only breaks the 
Mississippian st rata. 
 Most  of the quadrangle is drained by the Kings River. 
Sma ll drainages along the western edge of the map contr ibu te 
to War  Eagle Creek. Edgemon Creek, in  the southeast  corner , 
drains to the Buffalo River . All are t r ibu tar ies of the White 
River . 
 The Ozark  Nat ional Forest  occupies par ts of the 
southern th ird of th is quadrangle and is maintained by the U. 
S. Forest  Service. Along a reach of the Kings River , also in th is 
southern por t ion, l ies the Kings River  Falls Natural Area which 
is ma intained by the Arkansas Natural Her itage Commi ssion.  
 Previous geologic ma pping in th is area includes a 
worksheet  by B. R. Haley circa 1976 employing photogeologic 
methods to different iate breaks between forma t ion groups. A 
Master ’s thesis by M. R. Shinn in  1979 delineated three 
sandstone units in  the lower  Atoka and defined several mi nor  
st ructures on the western th ird of the quadrangle. The current  
mapping project  is based pr imar ily on data collected from field 
observat ions ma de between Ju ly and November , 2018. These 
data, along with site locat ions, were recorded in a geodatabase 
on a por table data collector / global posit ioning satell ite 
receiver . Recent ly acqu ired imagery der ived from LiDAR (Light  
Detect ion and Ranging) data aided in cor relat ing and 
delineat ing st rat igraph ic in tervals. Representat ive rock  
samples were collected to aid in  classificat ion and fu tu re 
petrographic studies. 

Descr ip t ion of Map Unit s 
 
Al luvi um and t er race deposi t s (Quat ernary) - 
unconsolidated gravel, sand, silt , and clay deposited by 
st reams on one or  more ter race levels. 
 
Landsl i de deposi t s (Quat ernary) - unsor ted, unconsolidated 
rock  and debr is ma ter ial typically resu lt ing from failu re of 
oversteepened slopes, especially those composed of 
in terbedded sandstone and shale units in  the Cane Hill  
Member  of the Hale Format ion. 
 
At ok a Forma t i on  (Mi ddle Pennsy lvan ian , At ok an) - 
composed of shale, siltstone, and sandstone units 
different iated by the relat ive abundance of sandstone and 
shale. The only forma lly recognized memb er  is the Trace Creek  
Shale. Up to 600 feet  (183 meters) th ick . 

At ok a (shale-domi nant  i n t erval ) - most ly shale and silty 
shale punctuated by th in- to th ick -bedded, locally cross-
bedded or  flaser-bedded siltstone and silty sandstone, usually 
formi ng ledges less than 15 feet  (4.6 meters) th ick . Shale is 
gray to black  or  tan  on fresh sur faces, bu t  weathers tan or  
orange. Sandstone is typically mi caceous and very fine to fine 
grained, though locally, rounded quar tz granu les and pebbles 
are present . Typically tan, brown, or  bu ff on fresh sur faces, 
bu t  weathers tan to dark  brown. Locally contains shale 
pebbles or  par t ings, l iesegang banding, plant  fossil molds, and 
hor izontal and ver t ical t race fossils. Locally calcareous. 
Thickness ranges from 160 to 240 feet  (49 to 73 meters). 

At ok a (sandst one-domi nant  i n t ervals) - most ly th in- to 
th ick-bedded siltstone, silty sandstone, and sandstone with 
significant  in terbedded shale and silty shale. Typically 
sandstone ledges are less than 30 feet  (9.1 meters) th ick . 
Sandstone is locally cross bedded, flaser  bedded, or  ma ssive. 
Typically mi caceous and very fine to fine grained, though 
locally, rounded quar tz granu les and pebbles are present . 
Comm only fr iable. Typically tan, brown, gray, or  bu ff on fresh 
sur faces, bu t  weathers tan, brown, or  orange. Locally contains 
quar tz grains coated with white clay, shale pebbles or  molds, 
shale par t ings, l iesegang banding, plant  fossil molds, coal 
st r ingers, and hor izontal and ver t ical t race fossils. Ripple-
bedding is comm on though usually occluded due to 
biotu rbat ion. Locally calcareous. Shale is gray to black  on 
fresh sur faces, bu t  weathers tan or  orange. Up to 160 feet  (49 
meters) th ick . 

Trace Creek  Shale - domi nated by dark-gray to black  
shale in terbedded with th in- to medium- bedded, flaser-bedded 
siltstone and silty sandstone. Locally, channel- bedded 
sandstone units are medium to very th ick  bedded, usually 
th ickening upward, and very fine to coarse grained, usually 
coarsening upward. Typically tan, orange, brown, or  bu ff on 
fresh sur faces, bu t  weathers brown to dark  brown. Locally 
contains shale par t ings, quar tz pebbles, l iesegang banding, 
t race fossils (especially conostichus and asterosoma), coalified 
wood, and coal st r ingers. Locally calcareous. Unconformable 
with the under lying Bloyd Format ion. Thickness ranges from 
80 to 200 feet  (24 to 73 meters). 
 
Bloyd Forma t i on  (Lower  Pennsy lvan ian , Mo r rowan) - 
composed of shale, sandstone, and limestone units divided 
into several members. From youngest  to oldest  they are: 
Kessler  Limestone, Dye Shale, Par thenon sandstone, and 
Brentwood Limestone. Thickness ranges from 160 to 200 feet  
(49 to 61 meters). 

Kessler  Lim est one - th in- to medium- bedded, sandy 
fossil iferous limestone. Light  gray on fresh sur faces, weathers 
dark  gray. Fossils include: cr inoids, tabu late corals, 
brachiopods, and bryozoans. Herr ingbone cross-bedding 
with in sandy limestone intervals comm only exhibits 
different ial weather ing due to var iable sand content . Locally 
contains quar tz pebbles, phosphat ic pebbles, and limonit ic 
siltstone pebble-conglomerate. Because th is unit  is so th in, it  
is mapped with the Dye Shale. Conformable with the 
under lying Dye Shale. Thickness ranges from 5 to 40 feet  (1.5 
to 12 meters). 

Dye Shale - most ly gray to black  shale or  tan to brown 
silty shale. Locally contains l imonit ic siltstone concret ions. In 
the nor thwestern corner , a massive-bedded, fr iable sandstone 
unit  scours in to under lying shale near  the base. Conforma ble 
with the under lying Par thenon sandstone. Thickness ranges 
from 40 to 80 feet  (12 to 24 meters). 

Par t henon sandst one - th in- to massive-bedded, cross-
bedded, very fine- to coarse-grained, well-indurated, 
mi caceous sandstone. Typically tan on fresh sur faces, bu t  
weathers tan to brown. Comm only contains rounded, white 
quar tz pebbles and wood pr ints. Thickens on the southern half 
of the quadrangle where it  forms  two benches divided by black  
shale. The Par thenon sandstone is a promi nent  blu ff-former  
along the Kings River  and its t r ibu tar ies. Kings River  Falls 
pours over  the Par thenon-Brentwood contact  with in the Kings 
River  Falls Natural Area. Unconformable with the under lying 
Brentwood Limestone. Thickness ranges from 40 to 100 feet  
(12 to 30 meters). 

Bren t wood Li me st one - th in- to th ick-bedded, coarsely 
crystall ine, fossil iferous limestone interbedded with sandy 
limestone and light -gray siltstone which is locally cross 
bedded. Lenses of sandy limestone conglomerate contain ing 
pebbles and cobbles of sandstone, fossil iferous sandstone, 
silt stone, and shale are locally present . Limestone is l ight  gray 
on fresh sur faces and weathers l ight  gray to white. Locally 
cross bedded. Locally contains coal blebs and st r ingers. Fossils 
include: cr inoids (including spines and cup plates), tabu late 
and rugose corals, brachiopods, gastropods, amm onoids, 
naut iloids, and fenestrate bryzoans. Conformable with the 
under lying Prair ie Grove Memb er  of the Hale Format ion. 
Thickness ranges from 30 to 60 feet  (9 to 18 meters). 
 
Ha le Form at i on  (Lower  Pennsy lvan i an , Mo r rowan) - 
composed of in terbedded sandstone, siltstone, shale, and 
limestone units divided into two memb ers: the Prair ie Grove 
and the Cane Hill. Thickness ranges from 140 to 200 feet  (43 
to 61 meters). 

Prai r i e Grove - medium- to massive-bedded, very fine- to 
medium-grained, calcareous sandstone or  sandy limestone 
interbedded with th in units (less than 2 feet  (0.6 meter ) th ick) 
of black  shale. Contains lenses of relat ively pure, finely 
crystall ine, fossil iferous limestone. Sandstone is li ght  gray to 
l ight  brown on fresh sur faces and weathers dark  brown. 
Comm only contains shale pebbles and par t ings, fossil molds, 
and cross-bedding. Fossil s include: cr inoids (including cup 
plates), brachiopods, gastropods, ammonoids, and tabu late 
and rugose corals. Unconforma ble with the under lying Cane 
Hill. Thickness ranges from 80 to 160 feet  (24 to 49 meters). 

Cane Hi l l  - in terbedded shale, silty shale, silt stone, and 
th in- to th ick-bedded, very fine- to fine-grained, mi caceous 
sandstone. Comm only contains pyr ite and siltstone 
concret ions Sandstone is tan to l ight  gray on fresh sur faces, 
bu t  weathers tan to gray. Flaser-bedding, r ipple-bedding, and 
soft -sediment  deforma t ion are common. A limestone-pebble 
conglomerate locally ma rks the basal contact . A cross-bedded, 
medium to th ick-bedded, very fine- to fine-grained, calcareous 
sandstone unit , approxima tely 25 feet  (8 meters) th ick , is 
locally present  near  the base. Unconforma ble with the 
under lying Pitk in Limestone. Thickness ranges from 60 to 140 
feet  (18 to 43 meters). 

Pi t k i n  Li me st one (Upper  Mi ssi ssi ppi an , Chest er i an) - 
mi cr it ic to coarsely crystall ine, medium-  to th ick-bedded, 
locally cross-bedded, fossil iferous limestone. Typically li ght  to 
dark  gray on fresh and weathered sur faces. Fossils include 
cr inoids, brachiopods, gastropods, bryzoans (including 
Archimedes), and tabu late corals. Conformable with the 
under lying Fayet tevil le Shale. Thickness ranges from 30 to 40 
feet  (9 to 12 meters). 
 
Fayet t evi l le Shale (Upper  Mi ssi ssi ppi an , Chest er i an) - 
composed of black  shale, divided by the Wedington Sandstone. 
Sandstone is very fine grained, medium to th ick  bedded, and 
locally cross bedded. Typically tan to orange on fresh sur faces, 
bu t  weathers gray to brown. Rounded, l imonit ic siltstone 
concret ions, some of which are septar ian, are locally present  in  
the shale and typically range from 2 to 8 inches (5 to 20 
cent imeters) in  diameter . Exposures are l imi ted to beds in 
Felk ins Creek, Whisper ing Hollow, and Kings River . Up to 100 
feet  (30 meters) th ick . 
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Kings River  Falls pours over  the lowest  ledge of the Par thenon 
sandstone which crops ou t  extensively along the Kings River . 
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